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COVER ASSEMBLY FOR STRUCTURAL MEMBERS 



CROSS REFERENCE TO RELATED APPLICATIONS 

5 [0001] The present application is a continuation of United States Serial No. 

09/941,804, filed August 29, 2001, which claims the benefit of the filing date of 
United States Provisional Application No. 60/229,111, filed August 30, 2000, both 
of which are incorporated herein by reference. 

10 TECHNICAL FIELD 

[0002] The present invention relates to a protective cover for placement over 
an opening between adjoining horizontal structures. The present invention is more 
particularly related to cover assemblies that form a bridge over a gap or opening 
15 between two horizontal concrete structures. The cover assemblies of the present 
invention are especially useful to allow a smooth transition of traffic, particularly 
vehicular traffic, without damage to the structural members and expansion material 
in a gap between the adjoining horizontal structures. 

20 BACKGROUND 

[0003] An expansion joint is formed by placing a mass of expansion material 
in a gap purposely provided between adjoining concrete structures for 
accommodating dimensional changes to the gap occurring as expansion and 
25 contraction due to temperature changes and/or seismic cycling and vibration. The 
expansion joint may also be damaged by the ingress of surface water but, 
particularly, by abrasion and compression forces generated by the passage of 
motorized vehicular traffic. 
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[0004] Expansion joints, particularly in sports stadiums, parking garages and 
airports are degraded when the expansion material must bear the wear and tear 
caused by contact with service vehicles, such as fork lifts or other vehicles used to 
transport supplies and equipment along corridors formed by concrete structures. 
5 The expansion material is often ejected from the gap between the concrete structures 
when the adhesion between the concrete material and the expansion material 
degrades allowing the ingress of water and development of damaging forces 
generated at freezing temperatures. A degradation to the expansion material may 
also occur by the passage of vehicular traffic, particularly when concrete structures 
10 form an uneven passageway resulting in impact loading on the structures by the 
traffic. 

[0005] Elongated metal plates placed in an end-to-end relationship have been 
bolted to the concrete structure in an attempt to protect the expansion joint from 

15 damage due to pedestrian and vehicular traffic. Often, the metal plates become 
deformed and do not form a uniform seated engagement with concrete structures 
particularly where the traffic bearing upper surfaces of the adjoining concrete 
structures are irregular or undulating, which fails to provide the necessary uniform 
planar support for the metal plates. The metal plates are bent and distorted due to 

20 impact loading of traffic and acquire a state of looseness about their mounting bolts 
which degrades further when the mounting bolts eventually shear. Even before the 
metal plates become disjointed from the mounting bolts, the metal plates generate an 
annoying noise with each deflection against the adjoining concrete structures. 

25 [0006] Additionally, it is widely known that the surfaces of concrete 

structural members are not always entirely uniform, and are often not produced with 
square or smooth surfaces. These concrete structural members are usually rough, 
often have substantially irregular or undulating gaps, or are missing entire chunks of 
concrete. Furthermore, there is often a vertical "offset" between two structural 

30 members, due to the settlement of concrete. 
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[0007] Therefore, a need exists in the art for an improved cover assembly to 
bridge gaps or openmgs between structural members to provide a smooth transition 
over the gap and to substantially reduce the trip hazard for pedestrians. There is 
also a need to provide a cover assembly to protect expansion joint material in a gap 
5 between structural members, such as concrete structures. 

SUMMARY 

[0008] The present invention provides a cover apparatus for a gap between 
10 structural members having the resiliency to conform to the configuration of the 
support sites provided by structural members. 

[0009] The present invention also provides a resilient cover apparatus 
combined with members for adding mass to the cover to stabilize the cover 
15 particularly during the passage of traffic. 

[0010] The present invention further provides a resilient cover with parallel 
spaced apart elongated plate members supported by a face surface of the cover 
directed toward a gap or opening between structural members to stabilize opposite 
20 lateral edges of the resilient cover undergoing elastic deformation by traffic. 

[0011] These and other aspects of the present invention are accomplished by 
the cover assembly and method of installation which is hereafter described and 
claimed. The aspects and advantages of the invention may be realized and attained by 
25 means of the embodiments and combinations particularly pointed out in the attached 
claims. 

[0012] Accordingly, the present invention provides a cover assembly for a 
gap between two horizontal structural members comprising: an elongated resilient 
30 cover having a load bearing surface opposite a support surface including marginal 
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support areas along opposite lateral edges thereof, said cover having a thickness and 
sufficient elasticity to elastically deform for establishing supporting contact between 
said marginal support areas and underlying horizontal structural members adjacent 
to a gap between said structural members; a rigid plate member, secured along said 
5 support surface of said elongated resilient cover by an attachment means, for 
bridging a gap between said horizontal structural members; and a plurality of 
fasteners engaged with said cover at spaced apart sites along at least one lateral side 
portion of said cover for elastically anchoring said elongated resilient cover to at 
least one of the horizontal structural members. 

10 

[0013] In another embodiment, the present invention provides a cover 
assembly that further comprises at least two rigid plate members secured along said 
support surface of said elongated resilient cover by an attachment means to extend 
along opposite lateral sides of said rigid plate member. 

15 

[0014] The present invention also provides a cover assembly for a gap 
between horizontal structural members comprising: an elongated resilient cover 
having a predetermined width sufficient to overlie portions of horizontal structural 
members outwardly of marginal edges to a gap between the horizontal structural 

20 members; a rigid plate member, secured to said elongated resilient cover by an 
attachment means, for stabilizing said cover while traffic traverses said cover, said 
rigid plate member defining an elongated bridging member having a width sufficient 
to span the width of a gap between said horizontal structural members while secured 
thereby; and a plurality of fasteners to anchor said resilient cover along at least one 

25 marginal edge of said resilient cover to at least one of said horizontal structural 
members. 

[0015] In another embodiment, the present invention provides a cover 
assembly that further comprises at least two rigid plate members secured to said 
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resilient cover by an attachment means and being restrained by said resilient cover 
to extend in a side-by-side relation to said elongated bridging member. 

[0016] The present invention also provides an expansion joint for a building 
5 structure comprising: two spaced apart structural members defining a gap 
therebetween; and a cover assembly comprising an elongated resilient cover having 
a load bearing surface opposite a support surface including marginal support areas 
along opposite lateral edges thereof, said cover having a thickness and sufficient 
elasticity to elastically deform for establishing supporting contact between said 

10 marginal support areas and underlying horizontal structural members adjacent an 
expansion joint; a rigid plate member, secured along said support surface of said 
elongated resilient cover by an attachment means, for bridging a joint formed in a 
gap between said horizontal structural members; and a plurality of fasteners engaged 
with said cover at spaced apart sites along at least one lateral side portion of said 

15 resilient cover to elastically anchor said elongated resilient cover to at least one of 
the horizontal structural members. 

[0017] In another embodiment, the present invention provides a cover for an 
expansion joint, wherein said cover further comprises at least two plate members 
20 restrained along said support surface by said elongated resilient cover to extend 
along opposite lateral sides of said rigid plate member for allowing elastic 
deformation of said cover and apply a biasing force in a direction to urge opposite 
lateral sides of said cover toward the horizontal structural members while resiliently 
deformed by traffic traversing said load bearing surface. 

25 

[0018] The present invention also provides a method for the installation of a 
cover assembly across a gap between two structural member comprising: providing 
a cover assembly comprising an elongated resilient cover having a load bearing 
surface opposite a support surface including marginal support areas along opposite 
30 lateral edges thereof, said cover having a thickness and sufficient elasticity to 
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elastically deform for establishing supporting contact between said marginal support 
areas and underlying horizontal structural members; a rigid plate member, secured 
along said support surface of said elongated resilient cover by an attachment means, 
for bridging a joint formed in a gap between said horizontal structural members; and 
5 a plurality of fasteners engaged with said cover at spaced apart sites along at least 
one lateral side portion of said resilient cover to elastically anchor said elongated 
resilient cover to at least one of the horizontal structural members; and placing said 
cover assembly across said gap. 

10 [0019] In another embodiment, the method of installation utilizes a cover 

assembly that further comprises at least two plate members restrained along said 
support surface by said elongated resilient cover to extend along opposite lateral 
sides of said rigid plate member for allowing elastic deformation of said cover and 
apply a biasing force in a direction to urge opposite lateral sides of said cover 

15 toward the horizontal structural members while resiliently deformed by traffic 
traversing said traffic bearing surface. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 [0020] The present invention will be more fully understood when the 

following description is read in light of the accompanying drawings in which: 

[0021] Figure 1 is an elevational view in section illustrating a cover 
apparatus of the present invention. 

25 

[0022] Figure 2 is a plan view of the cover apparatus shown in Figure 1 . 

[0023] Figure 3 is an elevational view in section similar to Figure 1 and 
illustrating another embodiment of the present invention. 

30 

6 



WBA.P.3115 A 



DETAILED DESCRIPTION 

[0024] The present invention provides a cover assembly for a gap or opening 
between building structures. In general, the cover assembly comprises an elongated 
5 resilient cover having a traffic bearing surface opposite a support surface including 
marginal support areas along opposite lateral edges thereof, at least one rigid plate 
member restrained along the support surface of the elongated resilient cover for 
bridging a gap or opening between two horizontal structural members, and a 
plurality of fasteners that are engaged with the resilient cover at space apart sites 
10 along at least one lateral side portion of the resilient cover. 

[0025] The resilient cover plate has a thickness and sufficient elasticity to 
elastically deform to establish supporting contact between the marginal support areas 
of the cover assembly and the underlying horizontal structural members to provide a 
15 smooth transition over the gap or opening for pedestrian or vehicular traffic. The 
fasteners are provided to elastically anchor the elongated resilient cover to at least 
one of the horizontal structural members. 

[0026] In another embodiment, the present invention provides a cover 
20 assembly that comprises an elongated resilient cover having a traffic bearing surface 
opposite a support surface including marginal support areas along opposite lateral 
edges thereof, a first rigid plate member restrained along the support surface of the 
elongated resilient cover for bridging a gap or opening between two horizontal 
structural members, at least two additional rigid plate members that are restrained 
25 along the support surface by the elongated resilient cover to extend along opposite 
lateral sides of the first rigid plate members, and a plurality of fasteners that are 
engaged with the resilient cover at space apart sites along a lateral side portion of 
the cover. The additional rigid plate members are placed on opposite lateral sides of 
the first rigid plate to allow elastic deformation of the resilient cover and to apply a 
30 biasing force in a direction to urge opposite lateral sides of the cover toward the 
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horizontal structural members when the cover is resiliently deformed by pedestrian 
or vehicular traffic traversing the traffic bearing surface of the cover. 

[0027] As illustrated in Figures 1 and 2, structural members 10 and 12 are 
5 positioned to form a gap 14 between terminal end surfaces lOA and 12A of the 
structural members 10 and 12, respectively. The structural members may take the 
form of precast slabs used to form passageways for both vehicle and pedestrian 
traffic. The structural members are supported by underlying superstructure, not 
shown. In sports stadiums, the construction of walkways is designed to 

10 accommodate mechanical vibration often generated by enthusiastic fans as well as 
dimensional changes responsive to seismic cycling and temperature variations. The 
gap 14 contains a mass of joint material 16 of sufficient volume to fully occupy the 
width of the gap 14 along a predetermined height commencing at an elevation 
generally in a horizontal plane containing the face surfaces of the structural 

15 members 10 and 12. The joint material in the embodiment illustrated in Figure 1 is 
situated to occupy the volume between inserts 18 and 20 forming marginal edge 
cavities 18A and 20A in the structural members 10 and 12, respectively. The 
cavities are commonly known as a block out condition and may not be equipped 
with the inserts 18 and 20. When the inserts are provided, they are made of 

20 concrete, elastomer compounds or rubber materials and are held in the cavities 18A 
and 20A by a suitable bolting system or adhesives. 

[0028] A cover apparatus 22 embodying a construction of parts, according to 
the present invention, includes an elongated resilient cover 24 placed to overlie the 
25 joint material 16 and to extend along opposite lateral sides of the gap 14 between the 
structural members. The cover 24 has a predetermined extended length suitably 
selected to allow convenient handling and installation and, as shown in Figure 2, 
three or more covers 24 are preferably arranged in an end-to-end relationship to 
protect joint material along the entire length of an extended gap. 

30 
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[0029] The cover 24 has the form of a flexible, elastic strip like member 
having an upwardly directed load bearing face surface 26 with spaced apart 
upstanding ribs 26A arranged to extend transversely to the direction of traffic for 
improved traction. The opposite lateral terminal edges of the cover have tapered 
5 face surfaces 24A for providing inclined planes for smoothing the transition from 
the traffic bearing face surface of one of the structural members 10 and 12 to the 
cover 22 and then from the cover 22 to the traffic bearing face surface of adjoining 
one of the structural members 10 and 12. 

10 [0030] The surface of the cover 22 directed toward the joint material 16 and 

structural members 10 and 12 is made up of thickened peripheral edges 26C forming 
a surrounding border of a recessed face surface 26D. In the embodiment of the 
invention shown in Figures 1 and 2, three spaced apart, substantially parallel, plate 
members 28, 30 and 32 are attached to the recessed face surface 26D by an 

15 attachment means. In a preferred embodiment, the substantially parallel, plate 
members 28, 30 and 32 are adhered by a mass of adhesive 33 to the recessed face 
surface 26D of the cover for support. The plate member 30 is adhered to the cover 
22 at a central position to overlie the gap 14 and protect the expansion material 16 
by forming a bridge to transfer the weight of traffic to the structural members 10 

20 and 12. 

[0031] While the rigid plate members 28, 30 and 32 are preferably attached 
to the recesses face surface 26D of the cover 22 by an adhesive, other suitable 
means for attaching the rigid plates to the cover may be utilized. For example, the 
25 rigid plate members can be mechanically connected to the cover 22 with mechanical 
fasteners Suitable mechanical fasteners include, but should not be limited to nails, 
screws, tacks and rivets. It is important to note that the mechanical fasteners can be 
made from metal or a polymeric material. 
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[0032] The rigid plate members may be rolled steel, stainless steel, 
galvanized steel and aluminum plates. The plate members 28 and 32 are preferably 
galvanized steel plates at least three or four inches wide and having a thickness to 
impart mass to the cover for assuring a seated engagement with opposite lateral 
5 sides of the structural members 10 and 12. 

[0033] Anchoring fasteners 34 extend through suitable openings arranged at 
spaced apart locations along at least one edge of the resilient cover into the 
underlying structural member 12. The anchoring fasteners 34 may include screws, 
10 nails, rivets, and the like. 

[0034] The cover 24 is constructed from elastic material particularly, for 
example, extruded rubber, such that spaced apart openings 38 along the edge of the 
cover are uninhibited from elastic deformation to prevent dislodgment and breakage 
15 of the fasteners. The elastic construction of the cover is also chosen to insure that 
the cover will elastically conform into supporting contact with the underlying 
support structures, which can have irregular configurations without the loss of 
supporting contact. This insures stability to the cover which is enhanced by the 
mass represented by the weight of the plates 28, 30 and 32. 

20 

[0035] Preferably, the cover is constructed of elastomeric material 
containing fillers and a precisely chosen amount of a plasticizer to yield a rubber 
material having a durometer reading of about 80. The term "elastomeric" refers for 
a material that possess rubber-like properties, for example, an elastomeric material 
25 will substantially recover its original dimensions after compression and/or 
elongation. Any elastomeric material may be used to prepare the resilient cover 24 
of the present invention, so long as the cover 24 can be prepared to a thickness and 
sufficient elasticity to elastically deform to establish supporting contact between the 
marginal support areas of the cover assembly and the underlying horizontal 
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structural members to provide a smooth transition over the gap or opening for 
pedestrian or vehicular traffic. 

[0036] Suitable elastomeric materials used to prepare the resilient cover 24 
5 include, but should not be limited to, styrene-butadiene rubber (SBR), butadiene 
rubber (BR), butyl rubber, ethylene-propylene rubber (EPM), ethylene-propylene- 
diene rubber (EPDM), polyisoprene rubber, polychloroprene rubber, various 
ethylene-alkene copolymer rubbers, silicon rubber, nitrile rubber, and blends 
thereof. 

10 

[0037] In one preferred embodiment of the present invention, an ethylene- 
propylene-diene rubber (EPDM) is utilized to prepare the cover 24 of the present 
invention. A particularly suitable EPDM rubber composition that is useful to 
prepare the cover 24 is commercially available from Advanced Elastomer Systems, 
15 L.P. (Akron, Ohio) under the trade name Santoprene™. 

[0038] In the another embodiment of the present invention, illustrated in 
Figure 3, there is shown five plate members 40, 42, 44, 46 and 48 embedded in the 
elastic material of cover 50. The embedded relation of the rigid plate members in 
20 the cover 24 is formed by introducing the plate members as inserts during the 
forming process for the cover whereby the plate members are encapsulated by the 
elastomeric material of the cover. The multiplicity of plate members increases the 
adaptability of the cover apparatus to greater variations to the contour of the 
underlying support surfaces of the structural members 10 and 12. 

25 

[0039] The present invention also provides a method of installation of a 
cover assembly to bridge a gap or opening between two spaced structural members, 
such as concrete slabs. In a preferred embodiment, the present invention provides a 
method for the installation of a cover assembly to bridge a gap formed by an 
30 expansion joint between two structural members. 
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[0040] It should be noted that the cover assembly of the present invention is 
not limited to placement across a gap or opening in a structural expansion joint. To 
the contrary, the cover assembly of the present invention can be used to bridge an 
opening or gap between any two structural members to create a smooth traffic 
5 transition between the two structural members. The cover assembly is particularly 
useful to bridge an opening or gap between vertically offset structural members. 
For example, the cover assembly of the present invention can be used to bridge 
structural members, such as concrete slabs, which are designed to be vertically 
offset or that may become vertically offset or displaced due to differential concrete 
10 settlement. 

[0041] In situations where there is a more severe vertical offset or slope 
between two opposing concrete members or slabs, the rigid plate member that 
bridges the gap between the opposing structural members can include a permanent 
15 bend. Providing a bend in the rigid plate member provides a more smooth 
transition between the opposing structural members having a severe vertical offset 
for vehicular and pedestrian traffic. 

[0042] As described hereinabove, it is widely known that surface of concrete 
20 structural members are not entirely uniform, and are often not produced with square or 
smooth surfaces. These concrete structural members are usually rough, often have 
substantially irregular or undulating gaps, or are missing entire chunks of concrete. 
Metal plates have been traditionally used in cover plate assemblies, but cannot 
conform to the contours of the concrete structural members and, therefore, a 
25 potentially dangerous hazard exists for pedestrian and vehicular traffic. The cover 
assembly of the present invention is prepared from an elastomeric resilient material 
than can be elastically deformed, in response to a load applied to it, to conform to 
the irregular or undulating contours present often found in structural members. The 
present invention, therefore, provides a means a smooth the transition across the 
30 irregular surfaces of the structural members and to substantially eliminate the 
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hazards associated with the irregular surface of structural members, such as concrete 
slabs. 

[0043] In addition, the cover assembly of the present invention can be used 
as a temporary expansion joint cover during construction of building structures to 
allow for a smooth passage of construction workers and equipment across the 
expansion joints in a building structure. 

[0044] While the present invention has been described in connection with the 
preferred embodiments, as shown in the various figures, it is to be understood that 
other similar embodiments may be used or modifications and additions may be made 
to the described embodiment for performing the same function of the present 
invention without deviating therefrom. Additionally, the specific materials used to 
prepare the elastomeric resilient cover and the rigid plates, the attachment means to 
used to attach the rigid plates to the resilient cover, and the choice of fastening 
means can be selected without departing from the spirit and scope of the invention. 
Therefore, the present invention should not be limited to any single embodiment, 
but rather construed in breadth and scope in accordance with the recitation of the 
appended claims. 
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